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Increased Stands, Bigger Yields, More 
Profits when Potato Seed Pieces Are 


4 75 Seed Protectant 


ORTHOCIDE not only protects potato seed pieces from seed rot and 
damp-off at planting, but this treatment continues its protective work 
after planting. Result—much greater production—growers report from 
17%, to 100%, increase in stands! Also potato seed pieces dipped in 
an ORTHOCIDE 75 Seed Protectant dilution can be held several days 
without deterioration—thus enabling growers to cut pieces in advance 
of planting, without costly, time-consuming interruptions to cut more 
pieces. 


CALIFORNIA SPRAY-CHEMICAL CORP. 


Richmond, Calif. ORT 6) 
Offices Throwghout U. S$. A. 
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Potash and Potatoes 


Growing potato plants will show their need for potash 
by leaves that have an unnatural, dark green color and 
become crinkled and somewhat thickened. Later on, the tip 
will become yellowed and scorched. This tipburn then will 
extend along the leaf margins and inward toward the mid- 
rib, usually curling the leaf downward and resulting in pre- 
mature dying. It pays to watch for these signs, but it is a 
far better practice to fertilize with enough potash so as never 
to give them a chance to appear. 


AMERICAN POTASH INSTITUTE, INC. 
1102 Sixteenth St., N. W. Washington 6, D. C. 
Member Companies: American Potash & Chemical Corporation e Duval 
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Bays for “Kimberly ’ potatoes designed and supplied by Dobeckmun Co., Cleveland 1,O 


“We can pack lower cost” 


That's only one of the advantages reported by It pays to package 
]. H. Henry Produce Co., Kimberly, Idaho, after : 
shifting to packaging in film made of Bake irs in film made of 
Brand Polyethylene 

In addition, Jim Henry tells us, “We've been 
able to get new business on both 5- and 10-lb 


bags. Housewives remember the bright clean 
printing and reorder by brand 
Potatoes, carrots, apples, oranges all sorts 
of produce keep longer, stay fresher, taste 
better and sell better in film made of Bakerre 
Polyethylene. Find out yourself, Call your pack- 
aging supplier, 
BAKELITE COMPANY 
A Division of Union Carbide and Carbon Corporation Tg 30 E. 42nd St., N.Y. 17, N_Y. 
The term Baxewrre and the Trefoil Symbol are registered trade-marks of UCC 
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SOME PHYSIOLOGICAL ASPECTS Of PH POTATO SCAB 
PROBLEM. IL. CALCIUM AND CALCIUM-POTASSIL Ml 
RATIO! 


HOUGHLAND AND LILLIAN 


lwo factors appeal to ln aot primary Mniportance im the 


en scab, Strept scal cs potato land and ts sub euent etiect on 


the crop. These are, the organism's soil environment, and its ability. to 


infect the tuber. Soil acidity 1s undoubtedly the chief 


tactort 


and it may well be that the occurrence of s ily vhen thre il react 
around pH 4.8, where it ordinarily would not by expected caused by 

acid-Tesistant trains of the organism ( yrowtl started 


entirely possible that the growing organism 


en Ironment sufhmenthy to establish localized infestations 
Houghland and ( asl (4 tound that the yrowiny scab oOrvahiist) was able 
to effect a pronounced mecrease im the pH oft it culture medin ind Jeonne 


(/) and Sanford (11) wise noted an mcrenase mi othe alkalinity ait 


the medium supporting seab growtl The acidity aspect of the scab 
problem was more fully discussed in a previous publication (4) I hye 
pre seit paper presents the results of an investigation to cletermiine thre 


relations of calcium and the calcium potassium ratio of the potato plant 
to tuber infe ron by the 


scab organism 


according to Horsfall ef al (5 CAUSE a cdehoe of calen ! ‘ 
potato plant vhicl aACCOT lingly recount tor the tailure of the hb organ 
ism to mitect tubers grown on acid soil Hycrogen-ion pe 
considered the 1 to be toxin to the scab but cal 
considered directly or indirect) essential for tuber infection. 
nutritional theor # seab infection was advanced by chroeder rif 


\lbre 


vines wa high! Mniportant in preventing b infection ! 
consider a liberal supply of calcium seab-rr ing 

Both ot these theortes to | the ‘ 
needs of the b organis mot ay f requiren ¢ 
yrowth of organ ly ed by Lloug nl and 
in practically every case where lew c™ ept the I] anv nt con 
tained in the potato extract, wa Ided te itevecle ‘ 


myces scabies will grow very well oe chard | (Czanek olution 
neither of which contains any adde] cak Phe reaction of these eclia 
is generally adjusted to a pH 7.0 with NaOH, but caletum need mot be 


added te yet growth 


Since it is im the periderm of the infected tuber that active yrowtl 
of the scab organism usually takes place, it would seem from the fi eyoing 
theories that the and potassium concentration n thy region «al 
scabby and clean potatoes should have spree al \ccord ny 
' Accepted tor vublication December 20. 1955 
*Biochemist and Assistant Pathologist. Horti« tural Crops Research Brancl i 
tural Resear: mited “tate Departrne t of \g culture Beltswille 
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amples of scabby, scurfy, and clean tubers were selected from a crop of 
Katahdin potatoes grown on a field infested with the scab organ'sm. These 
were thoroughly washed and so peeled as to obtain all of the periderm 
tissue and as little of the cortex as possible. The peeling samples were 
designated “periderm”. Samples composed of the remainder of the tubers, 
including some of the cortex and all of the medullary were designated 
“medullary”. The periderm and medullary tissues were then oven-dried 


and analyzed for phosphorus, potassium, and calcium. The results of these 


analyses are given in table 1. In general, greater differences in composition 
cecurred m the periderm than in the medullary tissues. It is noteworthy 
that the periderm of the scabby tubers contained almost twice as much 


calcrum as that of the clean tubers. The igniheance of the higher calcium 


content of the scabby-tuber periderm is not clear at present. It might be 
regarded as a factor predisposing the tubers to infection or as a result of 
infection due to a build up of sap under the corky scab lesions simular to 


that shown by Priestley and Woffendon (10), after the forn atron of wound 
cork 


Dante 1.—-Analyses of periderm and medullary tissues of Katahdin 
potatoes from a scah-infested field ¢ rpressed as ings. per 
100 gms. of dr y fissue 


Phosphorus Potassium Calcium 


Periderm | Medullary! Periderm | Medullary Pet iderm | Medullary 


Clean 26 2% 2710 | 2110 % 45 
Seurfy 343 322 2 BRS 2071 123 43 
Scabby 409 325 2,562 2.044 4] 


Since calcrum is not a growth requirement of Streptomyces scabies, 
which is known to grow freely in the middle lamella (7.9) and on pectin 
trom several sources (9), it would seem reasonable to assume that the role 
of calcium in the periderm of infected tubers is one of counteracting adverse 
PH conditions during enzymatic action on the middle larella protopectins 
However, a test for pectin-methylesterase, outlined by Kertesz (8%). failed 
to demonstrate the presence of the enzyme produced by Streptomyces 
scalnes in the periderm tissue of scabby potatoes and in the substrate of a 
culture of the scab organism. Therefore the theory of Priestley and Woffen 
den (10) assuming a build up of sap in the periderm following wound cork 
formation seems to offer a plausible explanation for the increase in calcium 
in the periderm of the scab-infected tubers 

Support for this assumption will be noted in table 1 where the caleium 
concentration in the periderm and medullary of the three kinds of tubers 
show an inverse relationship. Since the medullary contained more than 
70 per cent of the total dry matter in the tubers. the significance of the 
differences in medullary calcium is greatly increased. From the standpoint 
of the sap build-up theory of Priestley and Woffenden (10) the increase 
of periderm calcium in the scabby tubers appears to be a result of infection 
rather than a predisposing factor. In this connection, it should be noted 
that the seurfy tubers were intermediate in periderm calcium content 
Phosphorus also was found to vary in the periderm of the three kinds of 
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tubers in the same order as calcium, but the relative differences were 
smaller. The differences jn potassium, however, were relatively smal 
compared with those obtained for calcium and phosphorus 


CatciumM-PoTassium Ratio 


The relative amounts of calcium and potassium im potato vines and 
their translocation to the tubers present certain interesting features related 
to the calerum-potassium theory of scab infection suggested by Schroeder 
and Albrecht (12). Since scab infection takes place some time during the 
early development of the tuber (11), the relative translocation rates of 
calcium and potassium have a direct bearing on the ratio of these two 
elements in the tubers at time of infection and during subsequent scab 
development. A study of the curves presented in figure | shows that at 
no time during the growing season was there a 1 to | ratio of calcium to 


° | 
190.0 


60.0 K,0 in vines 
40.0 -— 


tubers 


POUNDS PER ACRE 


> 


60 70 80 90 100 110 120 
DAYS AFTER PLANTING 


Ficure 1.—Calcium and potassium contents of potato vines and tubers at 10-day 
intervals throughout the growing season, after Hawkins (1) 
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part; mim the vines or tubers. as suggested by Schroeder and Albrecht 
12) as a preventive to scab infection. The { rulizer used by Hawkins 
1) in his studies was a 4-8-8 mixture contammng ample calcium and 


esium, applied at 2,500 pounds per acre 


Because ot the marked ciffe rences m the translo ation of calerum and 


fasstum it ts highly unlikely that a 1 to 1 ratio of calcium to potassium 
‘ ever be found in potato tubers. James (6). after making a thorough 
tudy of the distribution of potassium in the potato plant, concluded that 
the leaves lowe potassium to the stems and the stems lose it to the tubers 
ery rapidly as maturity approaches, Calcium, on the other hand. is poorly 
anslocated, probably because much of it is rendered insoluble as organic 
alt Ihis differential translocation of calcium and potassium throws 
considerable doubt on the soundness of a seab re sistance theory based on a 


ratio of calenim to potassiun 


aking studies of the nutrition of potatoes in relation to their 


hy ceptibility in soil or sand it j apparent at the outset that variations 
the nutrvents uppled the plant can affect also the growth of the s« ab 
Organs Failure to infect could be due to an environment unfavorable 
lor growth of the causal organism or to the resistanes of the plant: there 
lore these effects are ordinarily confounded. However. it was possible to 
eparate these effects by using a pecially designed  solution-culturs 
apparatus ina greenhouse experiment conducted to determine the relation 
ft the lonum-potassium ratio to tuber susceptibility to scab. Each solution 


consisted of a plant nutrient reservoir and an entirely separate 
compartnent contammg a seab-infested medium in which the tubers 


eveloped. The solution-cultur apparatus and procedure have been des 
thed in detail elsewhere (2. 3), and only the treatments and results of 


ef experiment are given here 
keacl experimental unit consisted of one potato plant ot the Green 
Mountain variety, and the individual treatments were replicated 4 tin 


Lhe paotate ecdpiece were prouted in sand, and the plants when about 


wl thee were transferred to the solution 
culture light days later vermiculite infested with Streptom, scahies 
lded to each tuber compartment where it would be in contact with 


e developing tubers but completes separated from the nutrient solutions 


ile. trient oluty used were base lon i fornia known tor give good 


and these vere altered by adding calcium chloride 
cl loricle bot! te provick the Varin ( a kK ratto he solu 
toms were renewed every 2 weeks and were aerated continuousl 


¢ experiment, atter the plants had grown 8&6 davs 
uding the analyses of vines and tubers are given in table 2 From these 
analyses it is appparent that the concentrations of calcium and potassium 
in the vines differed markedly from those in the tubers Phe calcium in 
the minus-calcium plants undoubtedly came from the scedpieces, the sand 


nm which thev were sprouted, and the sma!l amount in the tap water—less 
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than 10 p.p.m. Potato plants grown entirely without calcium in the nutrient 
lution produce neither vines nor tubers that are normal 

The amount and severity of scab (Figure 2 and table 2) at all the 
(a-K ratios used indicate clearly that the ratio of these two elements in 
the vines and tubers had no effect on tuber susceptibility. Analyses of the 
tubers also show that a 1 to 1 ratio of calcium to potassium) was not 
ubtained in a single case. Moreover, the Ca-K ratio in the vines had no 
apparent relation to the same ratio in the tubers or their scab susceptibility 

The ratio of calcium to potassium in the nutrient solutions of the 
second and last treatments in table 2. was approximately 1 to 1 but the 
ratios obtained in the vines were respectively 1-3 and 1-2, and in the 


Ca+/33 60 


cab infection on Green Mountain potato tubers grown with nutrient 
solutions having different Ca-K ratios 


tubers 1-50 and 1-38. Hawkins (1) obtained comparable ratios of 1-5 for 
vines and 1-33 for tubers at 80 days, and 1-2 for vines and 1-42 for tubers 
at harvest 112 days 

Che first 3 nutrient ratios listed in table 2 produced vines considerable 
higher m potassium, it will be noted, than the last 2 ratios ithough the 
latter solutions contained as much or more potassium. In seeking an explan 
ation tor these differences it should be noted that tuber production was 
much greater with the last 2 ratios than with the first 3 \pparently there 
Was 4 greater translocation of potassium from vines to tubers where more 


potatoes were produced 
SUMMARY AND CONCLUSIONS 


\n experiment was conducted in the greenhouse to study the relation 
between the calcium-potassium ratio of nutrients supphed potatoes and their 
susceptibility to scab. A specially designed solution-culture apparatus which 
provided inoculum in a completely separate tuber compartment was used. 

\t the termination of the experiment the ashed vines and tubers were 
analyzed for caleium and potassium. The percentages of scabby tubers 
obtained under the experimental conditions indicated clearly that the 
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calcium-potassium ratio in the vines and tubers had no effect on tuber 
susceptibility to scab. There was also no indication of a relation between 
the total calcium content of the tubers and their scab suse pubility. Because 
of the differences in the amounts of calcium and potassium translocated 


Irom vines to tubers, the ratio of these two elements in the tubers in no 
case was found to be 1 to 1 and it seems highly unlikely that this ratio will 
ever be found in potato tubers 

The calcium content of the periderm of scabby potatoes was found to 
be practically twice that of clean tubers, whereas the calcium content of 
the periderm of scurfy tubers was intermediate Phosphorus in the periderm 
of the three kinds of tubers also followed a trend similar to that for cal Hun, 
but the relative differences were not as great. The potassium concentrations 
in the periderm and medullary of clean. scurfy. and seabby potatoes, 
however, showed relatively small differences compared with those for 


calcium and phosphorus 


It was suggested that the increased concentration of calcium in the 


periderm of the scabby potatoes was a result of infection and not a predis 
posing factor. A possible relation between caleium and enzyn 


produced by the scab organism on the protopectins of the middle lamella 


was consice red unlikely since pec tin-methyle SterTase WA not den onstrated 


to be produced by the organism in scabby potato tissue or m the substrate 
ola culture ot Streptomyces se abi 
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GROWTH RESPONSE FROM RES RICTING THE OXYGEN 


growth and if distinctive syinptoms of 


Mowing midsummer compaction of silt loam by | 


vel culture ~ sealed ott at the surtace 


ing contribution.* In brief 


connected with a large bottle of nutrient solution and one of 


VE ROOTS OF YOUNG POTATO PLANTS! 
Joun 


experiments im Ohio have demonstrated that potatoes thrive 


of exceptional porosity (2) Supplementing the field studies. 


iments showed that the potato roots,—-or the underground parts 


absorb oxygen in surprisingly large amounts. The present 
ed to determine if restricting the oxygen available to the roots 
deficiency appeal In the 
leavy rain, growth 
eases, and the tops slowly dis down 


much the same as they 


ere drought (2). For the present study, plants were grown in 
” that oxygen could be restricted 


or other physical interference with the tunctioning or 
the rents 


details of procedure in growing the plants were given in the 
Irish Cobbler plants were grown in three 


filled with slag, sealed off at the surface with phable paraffin 


alr 


illustrated in figure | \iter each irrigation with nutrient 


air nuxture was allowed to flow into eae h jar 


experiments were conducted during 
the 


give nuxtures of 5, 10, 15, and 20 per cent of 


one plant, and a fifth plant without a 


the mtial oxygen content was maimtamed by daily 
reservoir bottle the addition ot measured 
chenneal removal of accumulated carbon dioxide 
it diffused out through rubber tubing used for 


planning the experiment, it was presumed that the 


flowing to each jar 


\pril when good sunlight 
temperatures favorable for potatoes could be obtained in a 


Started when the plants were & to 10 inches tall and stolons 


treatments were discontinued when the development of 
fan to bulge the paraffine cover, a period of less than t 
first experiment, bottles of 


wo weeks 
ur were diluted with nitrogen to 
oxygen. Each mixture was 
paraftine seal was included 
Fresh gas mixtures were supphed only at the outset. Thereafter 
analysis of the gas in 
famounts of oxygen. The 
vas tound unnecessary 
comnections 

vas mixtures 
Irrigation would supply more oxygen than 
would use. With a volume of approximately 4 


the roots after daly 


liters ot vas 


the oxygen supplied by the mixture with only 5 pet 


found at the outset to be almost entirely consumed. And as the 


plants cle veloped the larger proportion of oxygen 
vyen supply to the roots, not simply a test of 


During the 12 days of 
developing handsome flower racemes 


treatments pictured in higures 2 and 3 and 


available to other plants 
absorbed. The experiment thus became a test of restricting 


Maximum concentration 


treatment the plants grew exceptionally well, 
as shown in figure 1. Effects of the 
summarized in table 1. show 


publication December 20, 1955 
Article No. 62-55. Ohio \gricultural | 
Professor, Department of Horticulture 
otato Journal 33° 203-210 


<periment Station, Wooster. Ohio 
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Growth data from plant 


lreatments started April 18,—terminated 


upplied to roots 


absorption xygen, mi 


(growth and Weight Measurements 


m ler gt 


increase 
iverage 
at 7-9 
treatment 
\pr 


it nook 1] ] mr 
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bd 
4 
a Plants of Experiment 1 on eleventh day of treatment. Labels show 
ercentasg the air ‘ it ‘ t remot 
: 
May 2 104 
mate per cent 20 20 15 10 5 
mate volume of oxygen available 
Main stem, increase Apr. 18-30, em 150 175 150 105 
All bra n lengt cm 740 40 9,5 2 49.5 
lerminal le nerease m widtl 
dy ave 
Preced \pr. 14-18, mm 74 5.3 5.0 f 
4 During tre mm 15.3 | 11.7 60 6.4 40 
t, May 2 
Stet ind leave gm 15 399 292 
4 Pubes im stolons, 14 47 1] 
and leaves. em 41.0 508 543 480 
lub st gm 75 6.1 Ls 
kk 45 2 2 35 44 47 A 
63.2 56.4) O15 64 545 
oe Dry matter in tops, per cent of fresh weight 11.2 | 13.0 | 12.7 | 13.9 | 16.4 
ne TVe mall leak through paraffine at the stem could not be stonned Presumah! mm 
ot the <ygen absorbed by the roots leaked daily additions averaged onl mi! 
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laste 2.—Growth data from plants of Experiment 2 


Treatments started March 22, terminated April 3, 1946 


in figure 4 \ 
100) 
20.4 


12.7 


to roots, per cent of air 


ontent at beginning of daily run. 


At end of run, average daily 


Growth and Weight Measurements 


Main stem, increase in length in 12 days. em 
\ll branches, total increase in length 

12 day cn 
lerminal leaflet aver. increase in width 

' + through 9, March 22-27. mm 
6 through 11, March 27-31, mm 


olution 


respired under seal, 


carhbor 


ave 


maintained bh 
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ae: Plant designation D B ( 
{ (,a6 muxture 75 75 
Oxygen 204 | 153 
= 
. 
220 210 16.5 17.5 
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roots and tubers. Second, such deficiency mav be present for twelve days 


with only an increase in branching to be noted as a symptom above ground 


No effort was made in this brief study to determine whether the 


marked effects on the tubers were duc primarily to the restriction of 
oxygen supply for the roots, or to the reduced 
surrounding the tubers themselves. That. the 
the tubers may be directly due to deficienes of surrounding oxygen ts 
suggested by a study of Naka in Japan (7) 
tubers of ox 


tension of the oxygen 


abnormal deve mt «ofl 


Depriving young growing 
ygen, he found their respiration reduced, and as respirable 
sugars accumulated, some of the unde veloped buds grew into sprout-tuber 

The fact that abnormality was more pronounced i 


lin the pot stuche 
than the writers have observed in the field, and that tubers t] 


if 
being shallow. are likely to he hetter aerated. tend to Sty 


hypothesis that deficiency of oxygen at the tuber itself induce: 
abnormalities 


No othe reports dealing directly with oxvgen supply to potat 
or growing tubers have been found in the literature 


From ren 
studies with other plants, however, the generalization | 


as been drawn tl at 


Ooxvygen at the retards absorption 
\bsorption of nutrients may also he retarded 
\rnon and Hoagland (1) 


Contrary to expectation, the plants 


iter (Krar 
as tound with tomatoes by 


Experiment 2, supplied 
gassnuxture of 15.3 per cent oxygen absorbed as much nutrient 
as those supplied wit! normal alt (20.4 per cent 


oxvgen ) \t the 
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time the seed preces could be removed to the time the new 
large enough to bulge up the paraftine layer used for surface 


growth response to air with three-fourths normal 
was a conspicuous increase im the development of 
ann 


and some reduction in the growth of the tubers 


vas made with air mixtures reduced to one-half and 


1 normal oxygen. Under these treatments the young tubers 


ri vere comspicur lv afte ter] 


amount of 
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THE RESISTANCE OF POTATO ‘ 
DECAY CAUSED BY FUSARII 
\ND FUSARIUM Ct 
W. Ay 
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parison were made on the basis of 


constant spore density in 


Varieties were treated in replicates of four, 


tuber The immersion medium was renewed after the 
of each vanetal repli 


pheate and the tubers were then placed in 
sacks. After being dried at room temperature for 24 hours 
on vere stored at 40-45° F. Examination for extent of decay 
undertaken after four to five months’ storage by slicing the tubers at 
to the line of the wounds and at approximately half their 

© severity of rot was then calculated by giving 
extent of the 


niedia 


CAC h 


each lesion a 
rotted area. Figures obtained 
ghed and converted to a percentage called the 
Ing Computation 


) to 6 to denote the 


“rot index” by 


sum of ratings x 100 


number of Inoculations x 6 


PReLiminary Trias 1949-1951 


ing varied techniques of wounding and inoculation. 
common named potato varieties differed 


widely in 
tuber rotting «© 


rganism /*usarium sambucinum £.6 
is noted m Sehage Sequoia, and ¢ Wa 
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TABLE | The dew lopme nt oO} storage rot im named potato varieties 
following wounding and immersion in spor suspensions 
of Fusarium sambucinum 1.6 


Rot Ince x (Converted \verage 


Katahdir 
Ontario 
White Cloud 
Snow flake 
MelIntyre 
Fssex 
Houma 

( herokes 
Irish Cobbler 
Pungo 
Menominee 
Warba 

( ayuga 


Merrimack 


ot 20 tubers each 


the 21 numbered seedlings it was found in the 1955 
comparison this several stocks were equally or tere usceptible to 
“coeruleum lecay than the Keswick control | lable 4) 


DIscUSSION 


In the evaluation of potato varieties for resistance to Fusarium storage 
decay a standardized method has been developed at Charlottetown for the 
purpose of demonstrating the hazards or advantages of growing certain 
varieties s where Fusarium decay is a serious economi problem 
Boyd (2) te Lover torty potato varieties for re sistance to decay caused 
by Fusarium coeruleum. In estimating susceptibility he compared a 
standard laboratory injection method with a rniddle-abrasion method in 


an attempt t secure roper susceptibility jacement of varietie 


estimate was based on the correlation between physiological susceptibility 
ot the tuber flesh and mechanical susceptibility involving lability to 


abrasion \\ th most of the varicties tested. there as veneral ayreement 


hetween the results each test, thus sugyesting at skin resistance ts 


Variety 1952 1953 1954 1955 —s 
Sebago (control ? 4)? 57.4 45 
O14 4.5 * 
Chippewa 53.3 51.5 
Keswick 47.8 2 45.2 199 
vetted Gen 40.6 58.4 18.4 
Chenango 47.0) 17.5 
(,reen Mountai 57.5 50.7 134 
Kennebec 48.8 450) 433 5.5 
Ca 40.6 48.0 
153 
144 
8.7 12.1 
12 
12] 
9.9 
74 
4 
l D.a 52 15.5 4 
ed on 4 re 
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Taste 2.—The dew lopment of storage rot in unnamed potato seedlings 
following wounding and immersion in Spore suspensions 
of Fusarium sambucinum {6 


Rot Index (Converted Averages)! 
Variety 1954 


(control ) 


' Based on 4 replicates of 20 tubers each 


in general, not a factor of great importance im susceptibility to dry rot 
However, certain varieties showed wide differences in the results between 
the tests, and in most of these cases susceptibility shown by the abrasion 
method was lower 


In studies conducted at Charlottetown it is possible that, if liability 
to bruising had been correlated with susceptilnlity of the tuber flesh to 
dry-rot ome susceptible Varicties might have assumed a hig! er or lower 


susceptibility rating. The method used. however. is regarded as accurate 
in demonstrating high resistance because ideal infection courts were estab 
lished for the initiation of decay 


SUMMARY 


Unnamed potato seedlings and new varieties have been assessed for 
resistance to Fusarium tuber decay through a comparison with established 
varieties of known susceptibility 

Resistance to decay caused by Fusarium sambucinum {. 6 was 
determined by comparing varietal reaction with that of the susceptible 
Sebago, whereas the susceptible Keswick variety was used as a standard 
w the study of tuber resistance to Fusarium coeruleum 


en 
te 1955 
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b 4% 425 > 
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32 
77: 45 3 127 
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508.1] 19 3 ‘ 
10.1 
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44.1 44 
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Taste 3.—The development of storage rot in named potato varieties 
following wounding and immersion in spore suspensions 
of Fusarium cocruleum 


Rot Index (Converted Averages)! 
Variety 


W hite ¢ loud 
Ke swick (cor trol) 
Warbha 
Cayuga 
Pontiac 
Pungo 
Chenango 
Netted Gem 
Katahdin 
Sebago 
(anse 

Peton 
Houma 

( hippewa 
Irish Cobbler 
MeIntyre 
Essex 
(ontario 
Merrimack 
(sreon Mountar 
herokee 
Snow flake 
Early Gem 

K ennehec 
Menomines 


L.S.D. at P 0.05 45 


'Based on 4 replicates of 20 tubers eact 


All test were based on physiologi al susceptibility ot the tuber fle sh 
and it was found that reaction in established varieties was very similar to 


what might be expected from observations made in the commercial produc 
tion of these stocks 

\ study of tuber tissue reaction to F. sambucinum £.6 showed that 
none of the stocks Was more susceptible than Sebago Lhe varieties Se bage 
Teton, Chippewa, Pontiac and Keswick proved quite susceptible to decay 
by this organism. Moderate to high resistance was demonstrated in | ; 
Houma, Cherokee, Irish Cobbler, Pungo, Menominee, Warba 
and Merrimack 

High susceptibility to decay caused by F. coeruleum was shown in 
the varieties Keswick, Warba, White Cloud, Cayuga and Pontiac whereas 
tubers of Essex, Merrimack, Ontario, Green Mountain, Snowflake, Chero 
kee, Early Gem, Kennebec and Menominee showed moderate to high 
resistance 
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Taste 4.—The development of storage rot in unnamed potato seedlings 
following wounding and immersion in Spore suspensions 
of Fusarium coeruleum. 


Rot Index (Converted Averages)! 
Variety 1954 


20.1 
35.0 
49 


(control ) 


CITep 


W. and D. B. Robinson. 1954 An inoculation technique for the study 
rot of potatoes. Amer. Potato Jour. 31 278 281 


d, A. E. W 1952. Dry-rot disease of the potato, VI. Varietal differences in 


tuber usceptibil ty obtained by injection and mddle-abrasion methwerds \nn 
Appl. Biol, 39: 339.350 
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EFFECT OF POTASH FERTILIZATION 
LPON POTATO CHIPPING QUALITY 
CHIP COLOR 


ASTWOOD AND JAMES Watts 


INTRODt (TION 


This paper will present some research data obtained in a study of 


the effects of potash fertilization upon potato chipping quality from 195] 


to 1954 in soil culture. The N fertilization re potises were reported pre 
viously (1 V4 No tables will be presented because of the limitation 
of space, there being a total of 139. Only the data concerning chip 
color will be given here: other data will follow in a sub equent paper mn 


PHOD 


imental methods used were presented previously (] 


PERI 


Potato |] rpermment 


In general chip color Wal and Va no doubt re ited to the 


good weather conditions. Use of a 160° pound per acre application of 


muriate of potash improved chip color shght compared with that pre 
cluce by wse «of 120 pounds per acre hus slight ap 
parent in the varieties Katahdin, Russet Rural and Nixon see ling 


appeat te any between either prota hy 
level, 80, 120, and 160 pounds per acre, and potato variet Kennebes 
Nixon Seedling, Russet Rural, and White Rural. or betweet potash level 
and nitrogen level. 40. 80. and 160 pounds per acre 


1952 Penn State Experiment 
Phe two sources of potash, muriate and sulfate, had no influence upon 


chip color 


Although the data were limited. it j apparent that the use of 22 


pounds pet acre potash improved chip ( ley lig! con pared with 


that produced by using 150 pounds per acre 


\ hinted but intere sting mteractior cle veloped let mitrogen 


level and potas ource with respect to chip color tn response 


was only significant within the sulfate of potash plots, and it was only 


a trend within the miuiriate «of potas treated The use of the 
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lower level, 75 pounds per acre, of nitrogen fertilizer improved the chip 
color when the muriate of potash was employed. ( onversely, the use of the 
lugher application, 150 pounds per acre, of nitrogen umproved the chip 
color when the sulfate of potash was used. 


4, 1953 New Jersey Experiment 

Poor chip color was produced by all the potatoes. Only the initial fry 
produced an appreciable amount of chips with an acceptable color. No 
doubt the dry and hot weather. especially the hot weather, were in part 
responsible for this poor chip color quality. The use of muriate of potash 
improved the chip color slightly compared with that produced by the use 
ot the sulfate of potash 

\Ithough a number of significant interactions developed in the analyses 
of the data, the experimental design in the field did not permit too much 
interpretation, Potato variety (using Cobbler, Chippewa, and Katahdin) 
had no influence upon the direct potash source effect upon chip color. A 
weak imteraction seemed to cle velop between potash source and irrigation 
This was noted chiefly in that the best chip color came from the potatoes 
trom plots that received the muriate of potash in the non-irrigated areas 


1Y54 New Jersey | rperiment 

Only fair chip color was obtained. A slight improvement in chip color 
was noted from the use of the muriate of potash as compared with the 
use of the sulfate of potash 

Neither potato variety (Cobbler, ( lippewa, and Katahdin) nor farm 
location (three farms) influenced the direct response of the potash source 
Upon chip color 


6 1954 Penn State Experiment 

Che direct effect of the potash level as KCl, at 80-160-0, 380-160-860. 
80-160-160, and 380-160-240 pounds per acre, upon chip color was unclear 
and it was affected by several interactions with other factors Although 
no interaction developed between potash level and location (for), the 
greatest changes in chip color were related to location rather than to 
potash level in the fertilization. The trend toward progressively better 
chip color as the amount of potash was increased at the Potter location 
was of interest. The potash availability in this soil was low. and the use 
of any potash in the fertilizer showed definite responses in plant growth 
and potato yields 


DISCUSSION AND SUMMARY 


1. The use of higher levels of potash tended to improve chip color 
slightly, but it was of doubtful practical value 

2. Some interactions between potash level and the other experimental 
variables affected the chip color: (a) potato variety caused a variable effect 
upon the influence of potash level on chip color, Katahdin seeming to 
he unmproved more in chip color than Russet Rural with the higher appli- 
cations of potash (but this may have been further altered by the source 
of potash); (b) nitrogen level and potash level did not appear to interact 
here; (c) farm location did not significantly interact with potash level, 
but it caused a greater effect than did potash level: (d) potash source did 
not react with potash level; (e¢) weather conditions seemed to make a 
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great difference upon the chip color quality; (f) conditions which reduced 
yields of potatoes, such as limited rainfall coupled with cool weather, 
seemed to produce better chip color, apparently when the crop grew 
slowly rather than rapidly or when the latter portion of the season was 
conducive to slow growth, chip color was better. Cultural conditions also 
may be a factor because in the 1952 Camp Potato Experiment wherein 
the 120 pounds per acre of potash produced the lowest yields it also 
produced the best chip color, and in the 1953 Experiment in New 
Jersey, the muriate of potash plots, with no irrigation, produced the lowest 
vields and yielded the best chip color 

3. Although the difference was not significant, the muriate of potash, 
in general, produced a slightly better chip color than did the sulfate of 
potash 

+. Interesting trends between potash source and the other experi 
mental variables were present: (a) a variable and indecisive reaction 
was caused by potato variety, (b) irrigation likewise caused an indefinite 
effect upon the direct response of the potash source upon chip color, (c) 
the amount of nitrogen seemed to effect the influence of the potash soures 
(d) farm location did not appear to interact with potash source, but rather 
directly changed the chip color more than did potash source; and (e) 
weather conditions changed chip color pronouncedly 


LITERATURE CITED 


Eastwood, Tom and James Watts. 1956. The effect of nitrogen fertilization upon 
potato chipping quality. |. Chip color, Amer. Potato Jour. 33: 187-189 
é and 1956 The effect of nitrogen fertilization upon potato 


chipping quality. Il. Specific gravity. Amer Potato Jour. 33. 211-213 


\CK NOWLEDGMENTS 
a. Co-operating Agencies 
1. 1951 and 1952 Camp Potato Experiments: E. L. Nixon, Agricultural Adviser 
Pa. Potate Growers Co-op Assn., Coudersport, Pa., and S. D. Gray, Manager 
Northeast Branch, American Potash Institute, Washington, D. ¢ 
2. 1952 Penn State Experiment: J. S. Cobb, Agronomy Dept., The Pennsylvania 
State University, University Park, Pa 
3. 1953 and 1954 New Jersey Experiments: J. C. Campbell, Department of Plant 
Pathology, New Jersey Agricultural Experiment Station, New Brunswick, N 
J; and Graham Campbell and Paul Mott, Chamberlin and Barclay, Cran 


bury, N. J 

4. 1954 Penn State Fertilizer Experiment: F. G. Merkel and Herman Thimm, 
Agronomy Department, The Pennsylvania State University, University Park 
Pa 


Wise Horticultural Research Staff 

1. Experimental Data: Harry Boyer, Richard Wolfe, Harold Rhone, Edward 
Schecterly, Mason Hoida, and Wilbur Shoemaker 

2. Statistical Analysis: Harry Boyer, Richard Wolf Adele McHenry, and 

Edward Hoover 


ad 
4 
>. 
b 
A v 
| 


AMERICAN POTATO JOURNATI 


NEWS AND REVIEWS 


CALL FOR TITLES OF PAPERS 


xt annual meeting of the Potato \ssociation of \merica will 
in conjunction with the American PI vtopathological Society on 


the Netherland Plaza Hotel, Cincinnati 1. Ohio 

present titles of papers to be presented at the annual meeting 

Hooker, Department of Botany and Plant Pathology, Michigan 

sity, Fast Lansing, Michigan. by October 1. It is customary 

eographed abstracts of these papers for distribution to the 

at the annual meeting. For that reason. the abstracts should 

he tithe of the paper. Otherwise, numeographed abstracts of 
available for distribution 

will be arranged with the \merican Phytopathological 


boot presentation of papers at these joint sessions ts 


ur cooperation im making it possible for the muimeographing and 
aration of programs will be greatly appreciated particularly if the 
can be met. Please bring this notice to the attention of vour 


udents and colleagues 


W. |. Hooker Secretar 
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“it's the U. S. #1's that go to 
market that count. We hove 
sprayed with DITHANE exclusively 
ever since it was first introduced 
in 1946. Over this period of time 
we have been convinced that. . 


DITHANE-protected potatoes produce more 


U.S. #1’s under any weather conditions.”’ 
GEORGE W. TALLMAN, Tower City, Pa. 


It's smart to stick with a winner! That's why leading potato growers start the 
season and end the season with Dirnane. By using Diruane exclusively for 
blight. they know they'll eet highest possible vields, the most No. 1’s per 
acre, and potatoes with the best possible storage properties and cooking or 


chipping qualities 


Ihe reason for results like these is that Dirnane offers more than maximum 
protection against blight. For example, it’s safe on the vines, let’s them 
develop as they should. And it has no adverse effect upon the dry solids con- 
tent of potatoes 


See your dealer for Dirnane D-14 (nabam) or dusts based on DrrHaNne 
Z-78 (zineb 


Chemicals for Agriculture 


ROHM HAAS 


COMPANY 
WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


Representatives in principal foreign countries 


Dirnane is trade-mark, 
Re US. Pat. Off and in 


prin pal foreign Ccountrie 
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~~ the proof is in the eating 


ic The Housewife may not 
it but that “better 
tasting” potato is one that 
was sprayed with TRIANGLE 
BRAND COPPER SULPHATE. Spraying with Triangle 
Brand Copper Sulphate in Bordeaux Mixture to control 
blight is @ safe and economical way to insure a good 
crop. It gives a better yield of No. 1's, with better stor- 
age expectancy, and helps the potato retain its NAT- 
URAL FLAVOR. This means increased consumer ac- 
ceptance and greater profit to the grower. Despite the 
claims made for organic fungicides, experienced and 
successful growers still prefer time-tested COPPER 
SULPHATE for the control of early and late blight. Try 
it on your crop and see the difference. 


CONTRO\. POND SCUM AND 
ALGAE in farm waters with 
TRIANGLE BRAND COPPER 
SULPHATE. 


FENCE POST treatment with 
TRIANGLE BRAND COPPER 
SULPHATE: prevents decay 

and termite damage. 


Send today for information on these important uses of copper sulphate 


PHELPS DODGE REFINING CORPORATION 


300 Park Ave., New Yo 22,N.Y.* 5310 W. 66th St, Chicago 38, iil 
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Jniversity Microfiles 
313 North lst St 
Ann Arbor Wichigan 


Is poor quality killing the 
Potato Market? 


COPPER Improves QUALITY 
TENNESSE CORPORATION QUALITY Increases PROFIT 


j hh Practical experience through years of usage of 
ae TRI-BASIC COPPER and comparison with the 
: newer organic fungicides has proven TRI- 
BASIC to be outstanding in UPGRADING 

POTATO PRODUCTION by providing 


Ww LESS TUBER ROT. 

FEWER PICK OUTS. 

%& BETTER SHIPPING QUALITY. 
% HIGHER SOLIDS CONTENT. 
we FEWER WATERY POTATOES. 
% BETTER CHIPPING STOCK. 
INCREASED STORAGE 


| COPPER SULFATE 


THAT'S NOT ALL—LOOK at these other AOVANTAGES 
in using a COPPER FUNGICIDE. 


No residue tolerance restrictions. 

Long pplication internal—provides added days protection while 
conserving money, chemicals, labor, time, machinery depresiation, 
soil compaction and mechanical injury to vines and tubers. Easy 
te apply as spray or dust. 

Provides nutritional element COPPER — essential to plant growth 
and production. 


MR. GROWER insist on rei-sasic Copper —it 1S PLENTIFUL AND 
ECONOMICAL. Den't be misled —Don't take chances. INSURE SUCCESS 
THROUGH THE USE OF TENNESSEE'S TRI-BASIC COPPER 


See your dealer or write 


CORPORATION 


617-629 Grant Atlente, Georgie 
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